Pulsatile administration of the epidermal growth factor receptor inhibitor gefitinib is significantly more effective than continuous dosing for sensitizing tumors to paclitaxel.
Gefitinib is an inhibitor of the epidermal growth factor receptor (EGFR) tyrosine kinase. Continuous inhibition of EGFR signaling is thought necessary for optimal inhibition of tumor cell proliferation. We hypothesized that continuous gefitinib may antagonize the effects of cytotoxics that inhibit tumor cells in other phases of the cell cycle. Furthermore, we hypothesized that intermittent dosing would allow for dose escalation and greater inhibition of EGFR-dependent antiapoptotic pathways. To test these assertions, we compared combinations of paclitaxel and gefitinib using either intermittent or continuous dosing schedules in mice. We found that when used in combination with paclitaxel, pulsatile gefitinib was significantly superior to continuous dosing. When gefitinib was administered for one or two consecutive days before paclitaxel, much higher doses could be given safely. Two days of gefitinib treatment before paclitaxel was most effective, causing significantly greater mean tumor regression and a higher percentage of complete responses than other schedules. The results suggest that the dose and schedule of an EGFR inhibitor required to effectively inhibit proliferation may differ from that required to stimulate apoptosis or to induce other effects. The former may require continuous EGFR inhibition to maintain cell cycle arrest, whereas sensitization to apoptosis may be optimally induced by profound but temporary inhibition of survival pathways. Our data suggest that the effects of receptor inhibition vary as a function of dose and schedule and that continuous administration of tyrosine kinase inhibitors may not be the best schedule with which to combine such agents with taxanes.